The prediction of cohesive sediment transport requires numerical models which include the dominant physico-chemical processes of fine sediments. In this respect, flocculation of fine particles plays an important role since aggregation processes affect the transport and settling of fine-grained particles and particle-bound contaminants. Floc properties such as the floc size and the structure of flocs have a major impact on the aggregation mechanism and the settling velocity of flocs. Thus, the main issue in modeling aggregation processes are those temporal and spatial variations in the floc characteristics.
Flocculation algorithms used in numerical models are based on and calibrated using experimental data. A good agreement between the results of the simulation and the measurements is a prerequisite for further applications of the transport functions.
In this work, the sediment transport model SSIIM 3D was extended by implementing a physics-based aggregation process model based on McAnally (1999) . Experimental data from studies in annular flumes are used to test the flocculation algorithm. We use the experiments to model measured floc sizes, affected by aggregation processes, as well as the sediment concentration of the experiment.
The results from these numerical studies will be used for further applications of the transport functions to the SSIIM model of reservoirs of the Upper Rhine River, Germany.
At the barrage Iffezheim, as one example, the deposition of fine-grained sediments and particle-bound contaminants leads to an environmental risk and involve great economic concern. Sedimentation rates of about 115.000 m³ per year are leading to a high amount of material that has to be dredged. In the longer term, our objective is to use the implemented flocculation algorithm in combination with particle-bound and solved contaminants for modeling the suspended and contaminant transport for the Iffezheim reservoir. Experimental data from studies in annular flumes (Klassen, 2009; Hillebrand, 2008 ) is used to test the flocculation algorithm. Annular flumes are commonly used as a test rig for laboratory studies on cohesive sediments since the flocculation processes are not interfered with by pumps etc.
For measuring the floc sizes we use the In-Line microscope AELLO which contains an objective and a camera taking pictures of the flocs. An image recognition software analyses the pictures and calculates the floc sizes. We use the experiments to model the temporal development of measured floc sizes, affected by aggregation processes, as well as the measured sediment concentration. The sediment transport model SSIIM 3D (Olsen, 2011) was extended by implementing a physics-based aggregation process model based on McAnally (1999). Two-body particle collisions due to Brownian motion, shearing and differential settling as well as fluid forces lead to aggregation and disaggregation. Besides the floc size, the structure of flocs, expressed by the fractal dimension n f , is a crucial floc parameter as it determines the floc density, the particle yield strength and the collision-induced shear stresses. These floc characteristics in turn influence the settling velocity and the aggregation mechanisms.
 The fractal dimension decreases from the value of n f = 3.0 for small and compact particles to about n f = 1.2 for large and fragile flocs.  We use a variable size-dependent fractal dimension according to Khelifa & Hill (2006) and analyze the sensitivity of the flocculation process to variations in fractal dimensions.  We compare the results using the settling velocity by Winterwerp (1998) which accounts for the floc structure, with the results obtained by excluding flocculation processes and using Stokes' (1850) settling velocity which does not consider the fractal structure. Excluding flocculation processes and using the well-known Stokes' settling equation which does not consider the fractal dimension, we get insufficient results (green line). A better agreement with the measured data (red line) would implicate lower sedimentation rates. This would require even finer particles which in turn would not conform with the measured data. 
